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, showing the structure and names of the 81 carboxylic acids used; Figures S1 -S3, showing the biosynthesis of resveratrol by 18xCHS; Tables S2 -S5, depicting the substrate profile consisting of the various carboxylic acids utilized by the modular coupling of acid-CoA ligases and 18xCHS; Table S6 , showing some of the potential structures of the biosynthesized polyketides; Figure S4 , illustrating the different modes of cyclization of the linear polyketide intermediate to form novel polyketides; Table S7 , showing the results of the lifespan assays conducted for 24 combinations of starters and extenders.
This material is available free of charge via the Internet at http://pubs.acs.org. Table S1 . Carboxylic acids and the corresponding CoA ligases used for the precursor-directed combinatorial biosynthesis of polyketides. extracted and subjected to HPLC analysis. An additional peak corresponding to resveratrol was observed in the extract containing the 18xCHS construct, but was absent in the extract containing the control construct. The retention time of the additional peak was found to be identical to the retention time of a commercially available resveratrol standard.
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Figure S2. MS analysis of purified resveratrol fraction after in vivo precursor-directed combinatorial biosynthesis.
S9
Figure S3. NMR analyses of purified resveratrol fraction after in vivo precursor-directed combinatorial biosynthesis, and a commercially available resveratrol standard. Both spectra are quite similar to each other, although there may be a low level of contamination in the purified resveratrol fraction. Total  4  5  2  2  1  2  1  3  3  5  7  8 S13 Table S5 . Substrate profile of 18xCHS involving 12 extender acyl-CoAs with saturated and unsaturated aliphatic CoA derivatives as starters. A (√) represents at least one new product is formed. Extender acyl-CoAs are abbreviated as follows: malonyl-CoA (Mal), methylmalonyl-CoA (MeMal), ethylmalonyl-CoA (EtMal), isopropylmalonyl-CoA (IsoMal), butylmalonyl-CoA (ButMal), allylmalonyl-CoA (AlMal), hydroxymalonyl-CoA (OHMal), fluoromalonyl-CoA (FMal), chloromalonyl-CoA (ClMal) and bromomalonyl-CoA (BrMal), phenylmalonyl-CoA (PhMal), and 3-thiophenemalonyl-CoA (3ThMal). Figure S4 . Novel polyketides formed via (A) lactonization, (B) Claisen condensation, (C) aldol condensation. The enol tautomer is the more stable form.
S10
√ √ √ √ √ 2-fluorocinnamic acid √ √ √ √ √ 3-fluorocinnamic acid √ √ √ √ √ √ √ √ 4-fluorocinnamic acid √ √ √ √ √ √ √ α-fluorocinnamic acid √ √ 3-chlorocinnamic acid √ √ √ 3-chloro-4-methoxycinnamic acid √ √ √ √ √ √ √ √ √ 4-chlorocinnamic acid √ √ 2-hydroxycinnamic acid √ 4-hydroxycinnamic acid √ √ √ √ √ √ √ √ √ √ 3-methoxy-4-hydroxycinnamic acid √ √ √ √ √ √ √ √ √ √ 4-methoxycinnamic acid √ √ √ √ √ √ √ √ √ √ 4-methylcinnamic acid √ √ √ α-methylcinnamic acid √ √ √ √ √ √ √ √ √ 3-phenylpropanoic acid √ √ √ √ √ 3-(3'-chloro)phenylpropanoic acid √ √ 3√ √ √ √ √ √ √ √ √ 2-fluorobenzoic acid √ √ √ √ √ √ √ √ √ √ √ √ 3-fluorobenzoic acid √ √ √ √ √ √ √ √ √ √ √ 4-fluorobenzoic acid √ √ √ √ √ √ √ √ √ 2,6-difluorobenzoic acid √ √ √ √ √ √ √ √ √ √ 2-chlorobenzoic acid √ √ √ √ √ √ √ √ √ 3-chlorobenzoic acid √ √ √ √ √ √ √ √ √ √ √ 4-chlorobenzoic acid √ √ √ √ √ √ √ √ 2-bromobenzoic acid √ √ √ √ √ √ √ √ 3-bromobenzoic acid √ √ √ √ √ √ √ √ √ 4-bromobenzoic acid √ √ √ √ √ √ 2-iodobenzoic acid √ √ √ √ √ √ √ √ 2-hydroxybenzoic acid √ √ √ √ 2,3-dihydroxybenzoic acid √ √ √ 2,4-dihydroxybenzoic acid √ √ √ √ √ √ 2,5-dihydroxybenzoic acid √ √ √ √ 2-methoxybenzoic acid √ √ √ √ √ √ √ √ √ 2-methylbenzoic acid √ √ √ √ √ √ √ √ √ 3-aminobenzoic acid √ √ √ √ √ √ √ 4-aminobenzoic acid √ √ √ √ √ √ Total√ √ √ √ √ √ √ √ √ 2-hydroxyphenylacetic acid √ √ √ √ 4-hydroxyphenylacetic acid √ √ √ √ √ √ √ √ 4-methoxyphenylacetic acid √ √ √ √ √ Phenoxyacetic acid √ √ √ √ Phenylpyruvic acid √ √ √ √ √ √ √ 1-naphthalenecarboxylic acid √ 2-naphthalenecarboxylic acid √ √ √ √ 2-quinolinecarboxylic acid √ 3-quinolinecarboxylic acid
Substrate Mal MeMal EtMal IsoMal ButMal AlMal OHMal Fmal ClMal BrMal PhMal 3ThMal
Propanoic acid √ √ √ √ √ Butanoic acid √ √ √ √ √ √ √ √ √ √ √ √ Pentanoic acid √ √ √ Hexanoic acid √ √ Heptanoic acid √ √ √ √ √ √ √ Octanoic acid √ √ Nonanoic acid √ √ Decanoic acid √ √ 2-butenoic acid √ √ √ √ √ √ 2-methyl-2-butenoic acid √ √ √ √ √ √ √ √ 3-methyl-2-butenoic acid √ √ √ √ √ √ √ √ √ √ 3-butenoic acid √ √ √ √ √ √ √ √ √ √ 2-pentenoic acid √ √ √ √ √ √ √ √ √ √ √ 3-pentenoic acid √ √ √ √ 4-pentenoic acid √ √ √ √ √ √ √ √ √ √ √ 3-methyl-4-pentenoic acid √ √ √ √ 3-hexenoic acid √ √ √ √ √ 5-hexenoic acid √ √ √ √ √
